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Claim 1 . (Currently amended) A compound of Formula I: 



R 1 




or a pharmaceutical acid addition salt thereof, .where; 
A is hydrogen, halo, NH2 , or -CF 3 ; 

R is hydrogen, Q-C4 alkyl, C 3 -C 6 alkenyl, C3-Q alkynyl, or (C t -C 6 alkyl^Ar 1 ; 
R 1 is NH-R 2 -R 3 or OSCXAi* ; 

Ar f At 1 , At 3 , Ar 3 , and At 4 are an optionally substituted phenyl or optionally 
substituted heteroaryl; 

R 2 is -CO-, CS , or SO4 -; 

R 3 is hydrogen, optionally oubstitutod Ci -€ & allcyl, A^H^R^R* , or OR*; provided R* - 
is not hydrog e n if R* is either CS or SO^ -; 

R *is hydrogen, optionally substituted alkyl, or Ax; and 

R * and R 4 are independ e ntly hydrogen, optionally substitut e d C^ - Cg alkyl,' or Ar 4 f 
and R* combin e ^ togeth e r with the nitrogen atom to which th e y ore attached, 
to form a pyrrolidine, pip e ridinc, piporazin e , 4 substitutod piporaein e , moipholin e or 
thiomorpholino ring; 

wherein substituted phenyl is phenyl mono-substituted with a substituent selected 
from the group consisting of halo, nitro, cyano, amino, trifluoromethyl, trifluoromethoxy, 
phenyl, benzoyl, d-C 6 alkyl, Cj-C G alkoxy, (C1-C4 alkyl)S(0) n> (C,-C 4 alkyl) 2 amino, C1-C4 
acyl, or two or three substituents independently selected from the group consisting of halo, 
nitxo, trifluoromethyl, Cj-C 4 alkyl, and Q-C4 alkoxy; 

n is 0, 1 , or 2; 

heteroaryl is an aromatic or benzofiised aromatic 5 or 6 membered ring containing 
from 1 to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; 
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substituted heteroaryl is heteroaryl substituted with up to three substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, C r C 4 alkoxy, Cj-C* alkyl, (C r C 4 
alkyI)-S(0) n -, and phenyl-S(0)„-; 

substituted aJkyl is alkyl substituted from 1 to 3 times independently with a 
substituent selected from the group consisting of halo, hydroxy, phenyl, 2-phenylethylen-l-yl, 
diphenylmethyl, naphthy], substituted phenyl, aryloxy, heterocycle, heteroaiyloxy, C2-C 6 
alkenyl, Q-C 6 atkynyl, C 3 -C 8 cycloalkyl, C\-C 4 alkoxy, Q-CU alkoxycarbonyl, phenyl(Cj-C 4 
alkyl), substituted phenyl (C j -C 4 alkyl), and benzofiised C4-C8 cycloalkyl; and 

heterocycle is aromatic or non-aromatic 5 or 6 membered ring containing from 1 to 3 
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, said ring 
being optionally benzofused and said ring or benzofiised ring being optionally substituted 
with up to three substituents selected from the groups consisting of halo ? O1-C4 ^k^y^C^C^ 
alkyl, cyano, nitro, hydroxy, (C1-C4 alkyl>S(0) p -, and phenyl-S(0)n- 

Claim 2. (Original) The compound of Claim 1 wherein A is hydrogen. 

Claim 3, (Previously presented) The compound of Claim 1 wherein R is methyl. 

Claim 4. (Cancelled) 

Claim 5. (Cancelled) 

Claim 6. (Cancelled) 

Claim 7. (Currently amended) The compound of Claim €1 wherein Ar 3 is 4- 
fluorophenyl. 

Claim 8, (Previously presented) The compound of Claim 7 wherein Ar-* is 4- 
fluorophenyl additionally mono- or di substituted. 

Claim 9. (Previously presented) The compound of Claim 8 wherein Ar^ is selected 
from the group consisting of 2-iodo-4-fluorophenyl, 2-bromo-4-fluorophenyl, 2-chloro-4- 
fluorophenyl, 2,4-difluorophenyl, and 2-methyI-4-fluorophenyl, and 2,4,6-trifluorophenyl. 
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Claim 1 0. (Currently amended) A pharmaceutical formulation comprising a * 
compound of I: 



f? 1 




I; 

or a pharmaceutical acid addition salt thereof, where; * ' • ' 

A is hydrogen, halo, NH 2 , or ~CF 3 ; 

R is hydrogen, C r C 4 alkyl, C3-C6 alkenyl, C 3 -C 6 alkynyl, or (Ci-C 6 alkyl^Ar 1 ; 
R 1 is -NH-R 2 -R 3 or OSCVVi* ; 

Ax, Ar 1 , Ar 2 , Ar 3 , and Ar* are an optionally substituted phenyl or optionally 
substituted heteroaryl; 

R 2 is -CO-, CS , or S(V ; 

R 3 is hydrog e n, optionally oubatitutod C *-€ 4 alkyl, Ar 3 , - NR* R* , or OR^rovid e d R* - 

is not hydrogen if R^ is e ith e r CS - or - SQxS 

R 4 io hydrog e n > optionally substituted C+ -G $ alkyl, or Ar; and 

R^-^ad-R * ore independently hydrog e n, optionally mibatitutod CyCy alkyl, or ArV 

e^R 4 and R 4 combin e , together with the nitrog e n atom to which they arc attache^ 

to form a pyrrolidine, pip e ridine, pipcrazino, 1 substitut e d pip e razin e , moipholine or 

thiomoipholin e ring; 

wherein substituted phenyl is phenyl mono-substituted with a substituent selected 

from the group consisting of halo, nitro, cyano, amino, trifluoromethyl, trifluoromethoxy, 

phenyl, benzoyl, C r C 6 alkyl, Cj-C 6 alkoxy, (Cj-d alkyl)S(0)„, (Cj-C 4 alkyl) 2 amino, Q-C4 

acyl, or two or three substituents independently selected from the group consisting of halo, 

nitro, trifluoromethyl, C1-C4 alkyl, and Cj-C 4 alkoxy; 
n is 0, 1, or 2; 

heteroaiy] is an aromatic or benzofused aromatic 5 or 6 membered ring containing 
from 1 to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; 
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substituted beteroaryl is heteroaryl substituted with up to three substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, d-C 4 alkoxy, C r C d alkyl, (C x -C 4 
alkyl)-S(6) n -, and phenyl-S(0) n -; 

substituted alkyl is alkyl substituted from 1 to 3 times independently with a 
substituent selected from the group consisting of halo, hydroxy, phenyl, 2-phenylethylen-l-yl> 
diphenyjmethyl, naphthyl, substituted phenyl, aryloxy, heterocycle, heteroaryloxy, C 2 -C 6 
alkenyl, C 2 -C 6 alkynyl, C 3 -C 8 cycloalkyl, C,-C 4 alkoxy, Cj-C 4 alkoxycarbonyl, phenyl(C,-C 4 
alkyl), substituted phenyl(C|-C 4 alkyl), and benzofused O-Cs cycloalkyl; and 

heterocycle is aromatic or non-aromatic 5 or 6 membered ring containing from 1 to 3 
heteroatoms selected -from the group consisting of nitrogen, oxygen, and sulfur, said ring 
being optionally benzofused and said ring or benzofused ring being optionally substituted 
with up to three sub$tituenis selected from the groups consisting of halo, d-C 4 alkoxy, Ci-C 4 
alkyl, cyano, nitro, hydroxy, (C|-C 4 alkyO-S^OV, and phenyl-S(0)„-. 

Claims 11-13, (Canceled) 

Claim 14. (Previously presented) A process of making the compound? of formula 

1(a): 




1(a) 

wherein R 3 is hydrogen, optionally substituted Ci-C 6 alkyl, Ar 3 , -NR S R 6 , or OR 5 ; 

R 5 and R 6 are independently hydrogen, optionally substituted C]-Cs alkyl, or Ar 4 ; or 
R 6 and R 5 combine, together with the nitrogen atom to which they are attached, to form a 
pyrrolidine, piperidine, piperazine, 4-substituted piperazine, morpholine or thiomorpholine 
ring; and 

Ar 3 and Ax 4 are independently an optionally substituted phenyl or optionally 
substituted heteroaryl; 

wherein substituted phenyl is phenyl mono-substituted with a substituent selected 
from the group consisting of halo, nitro, cyano, amino, trifluoromethyl, trifluoromethoxy, 
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phenyl/benzoyl, Gi-Q alkyl, Cj-C« alkoxy, (Ci-C 4 alkyl)S(0)n, (C,-C 4 alkyl) 2 amino, C r C 4 
acyl, or two or three substituents independently selected from the group consisting of halo, 
nitro, trifluoromethyl, C1-C4 alkyl, and C1-C4 alkoxy; 
nisO, l,.or2; 

heteroaryl is an aromatic or benzofused aromatic 5 or 6 membered ring containing 
from 1 to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; 

substituted heteroaryl is heteroaiyl substituted with up to three substituents 
' independently selected from the group consisting of halo, cyano, nitro, hydroxy, Cj-C 4 
alkoxy, C r C 4 alky], (Cj-C 4 alky])-S(0) n -, and phenyl-S(0)„-; 

substituted alkyl is alkyl substituted from 1 to 3 times independently with a 
substituent selected from the group consisting of halo, hydroxy, phenyl, 2-phenylethylen-I-yl, 
diphenylinethyl, naphthyl, substituted phenyl, aryloxy, heterocycle, heteroaryl oxy, C^Q^ >■ 
alkenyl, C 2 -C 6 alkynyl, C 3 -C 8 cycloalkyl, Cj-C 4 alkoxy, Q-C 4 alkoxycarbonyl, phenyl(C!-C 4 
alkyl), substituted phenyl(Ci-C 4 alkyl), and benzofused C 4 -C 8 cycloalkyl; 

heterocycle is aromatic or non-aromatic 5 or 6 membered ring containing from 1 to 3 
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, said ring 
being optionally benzofused and said ring or benzofused ring being substituted with up to 
three substituents selected independently from the groups consisting of halo, Q-C 4 alkoxy, 
Cj-C 4 alkyl, cyano, nitro, hydroxy, (Q-C4 alkyl)-S(0) n -, and phenyl-S(0)nS 

comprising: 

(a) protecting 4-benzoylpiperidine hydrochloride to form an N-protected 
4-benzoylpiperidine hydrochloride; 

(b) nitrating the N-protected 4-benzoylpiperidine hydrochloride to form a 
mixture of N-protected 4-(mono nitrobenzoyl)piperidines; 

(c) deprotecting the N-protected 4-(mononitrobenzoyl)-piperidine mixture 
to form a mixture of 4-(mononitrobenzoyl)piperidines; 

(d) separating the 4-(3-nitrobenzoyl)piperidjne from the mixture of 4- 
(mononitrobenzoyl)piperidmes; 

(e) reducing the 4-(3-nitrobenzoyl)piperidme to form 4-(3- 
aminobenzoyl)piperidine; and 

(f) acylating the 4-(3-aminobenzoy])piperidine. 

Claim 15. (Original) Th process of Claim 14 wherein steps a) and b) are combined. 
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Claim 16. (Previously presented) The process of Claim 14 wherein fte souice^of the ' 
protecting group of step a) is trifluoroacetic anhydride. 

Claim 17. (Previously presented) The process of Claim 14 wherein the N-protected 
4-benzoyIpiperidine hydrochloride as nitrated with ammonium nitrate. 

Claim 18. (Previously presented) The process of Claim 16 wherein the N-protected 
4-benzoylpiperidine. hydrochloride is nitrated with ammonium nitrate. 

Claim 19. (Canceled) 

Claim 20. (Previously presented) A method for treating migraine" in a mammal 
comprising administering to a mammal in need of $uch treatment an effective amotiht of a * 
compound of formula I: 




I; 



or a pharmaceutical acid addition salt thereof, where; 
A j$ hydrogen, halo, NHa , or -CF 3 ; 

R is hydrogen/ C]-C4 alkyl, C3-C6 alkenyl, C 3 -C 6 alkynyl, or (Cj-Ce alkyO-Ar 1 ; 
R 3 is -NH-R 2 -R 3 or -OSOzAx 2 ; 

Ar, Ar^ , Ar^, Ax 3 , and Ar4 are an optionally substituted phenyl or optionally 
substituted heteroaryl; 

R 2 is -CO-, -CS-, or -SO2-; 

R 3 is hydrogen, optionally substituted C}-Cg alkyl, Ar 3 , -NR 5 R 6 , or OR 5 ; provided 
R 3 is not hydrogen if R 2 is either -CS- or -SO2S 

R 4 is hydrogen, optionally substituted Cj-Cg alkyl, or Ar, and 
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R 5 and R.6 are independently hydrogen, optionally substituted Cj -Cg .alkyl, or Ar 4 ; or 

and combine, together with the nitrogen atom to which they are attached, to form a 
pyrrolidine, piperidine, piperazine, 4-substituted piperazine, xnorpholine or thiomojpholine 
ring; 

wherein substituted phenyl is phenyl mono-substituted with a substituent selected 
from the group consisting of halo, nitro, cyano, amino, trifluoromethy), trifluoromethoxy, 
phenyl, benzoyl, C r C 6 alkyl, Ci-C 6 alkoxy, (C,-C 4 alky])S(0) n> (C,-C 4 alkyl) 2 amino, Cj-O 
acyl, or two or three substituents independently selected from the group consisting of halo, 
nitro, trifluoromethyl, Q-C 4 alkyl, and Q-C 4 alkoxy; 

n is 0,1, or 2; 

heteroaryl is an aromatic or benzofused aromatic 5 or 6 membered ring containing 
from 1 to 3 heteroatoxns selected from the group consisting of nitrogen, oxygen and sulfur; 

substituted heteroaryl is heteroaryl substituted with up to three substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, C r C 4 alkoxy, Cj-C4 alkyl, (C1-C4 
alkyl)-S(0) n -, and phenyUSCOV; 

substituted alkyl is alkyl substituted from 1 to 3 times indqpendently with a 
substituent selected from the group consisting of halo, hydroxy, phenyl, 2-phenylethylen-l-yJ, 
diphenylmethyl, naphthyl, substituted phenyl, aryloxy, heterocycle, heteroaryloxy, C^-Ce 
alkenyl, C 2 -C 6 alkynyl, C3-C8 cycloalkyl, Cj-C 4 alkoxy, CrC? alkoxycarbonyl, phenyKCi-C* 
alkyl), substituted phenyl(C r C 4 alkyl), and benzofused C 4 -C 8 cycloalkyl; and 

heterocycle is aromatic or non-aromatic 5 or 6 membered ring containing from 1 to 3 
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, said ring 
being optionally benzofused and said ring or benzofused ring being optionally substituted 
with up to three substituents selected from the groups consisting of halo, C]-C 4 alkoxy, C r C 4 
alkyl, cyano, nitro, hydroxy, (Q -C 4 alkyl)-S(0) n -, and phenyl-S(0)n-. 

Claim 21. (Previously presented) The method according to Claim 20 where the 
mammal is a human. 

Claim 22. (Canceled) 

Claim 23. (Currently amended) The compound of Claim 6 1 where A is hydrogen 
and R is methyl. 
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Claim 24. (Previously presented) The compound of Claim 7 where A is hydrogen 
and R is methyl. 

Claim 25, (Currently amended) The compound of Claim S 1 where R 1 is -NH-R 2 -R* 
, R 2 is C=0 and R 3 is substituted halophenyL 

Claim 26. (Currently amended) A method for activating 5-HTjf receptors in 
mammals comprising administering to a mammal in need of such activation an effective 
amount of a compound of formula I: 




i; 

ox a pharmaceutical acid addition salt thereof, where; 
A is hydrogen, halo, NH2 , or -CF 3 ; 

R is hydrogen, C,-Gi alkyl, C3-Q5 alkenyl, C 3 -C 6 alkynyl, or (Q-Q aJUkyl^Ar 1 ; 
R 1 is -NH-R 2 -R 3 or OSQj Aa^; 

Ar, Ar!, Ajr 2 ^ Ar 3 , and Ar 4 are an optionally substituted phenyl or optionally 
substituted heteroaiyl; 

R 2 is-CO-, CS,or SQ^ ; 

R 3 is hydrogen, optionally oubstjtutod C^^etikyk Ai 3 , NR^ R * , or OR*; provided R*- 

is not hydrogen if R a is e ither CS or SO^ ; 

R 4 io hydrogen, optionally substitut e d C± -G $ allcyl, or Ar; and 

R^-Bad-R ^ - aro ind e p e ndently hydrogen, optionally substituted Q. C& alkyi, or ArV 

er-R * and R & combin e , together with th e nitrogen atom to which th e y are attached? 

to fonn a pyrrolidine, pipcridine, piporazine, 4 oubstituted piperazine, morpholino or 

thiomoipholine ring; 

wherein substituted phenyl is phenyl mono-substituted with a substituent selected 

from the group consisting of halo, nitro, cyano, amino, trifluoromethyl, trifluoromethoxy, 

phenyl, benzoyl, C r Ce alkyl, Ci-C 6 alkoxy, (C]-C 4 alkyI)S(0)„, (Cj-Gi alkyl) 2 amino, C,-C 4 
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acyl, or two or three substituents independently selected from the group consisting of halo, 
nitro, trifluoromethyl, C]-C 4 alkyl, and C]-C 4 alkoxy; 
n is 0, 1, or 2; 

heteroaryl is an aromatic or benzofused aromatic 5 or 6 membered ring containing 
•from 1 to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; - 

substituted heteroaryl is heteroaryl substituted with up to three substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, C a -C 4 alkoxy, Ci-C 4 alkyl, (Cj-C, 
aJfcyl^O)^ and phenyl-S(OV; 

substituted alkyl is alkyl substituted from 1 to 3 times independently with a 
substituent selected from the group consisting of halo, hydroxy, phenyl, 2-phenylethylen-l-yl, 
diphenylmethyl, naphthyl, substituted phenyl, aryloxy, heterocycle, heteroaiyloxy, C 2 -C 6 
alkenyl, C 2 -Q alkynyl, C 3 -C 8 cycloalkyl, C]-C 4 alkoxy, Cj-C 4 alkoxycarbonyl, phenyl(C!-C 4 
alkyl), substituted phenyl(C]-C 4 alkyl), and benzofused C 4 -C 8 cycloalkyl; and 

heterocycle is aromatic or non-aromatic 5 or 6 membered ring containing from 1 to 3 
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, said ring 
being optionally benzofused and said ring or benzofused ring being optionally substituted 
with up to three substituents selected from the groups consisting of halo, Cj-C 4 alkoxy, C r C 4 
alkyl, cyano, nitro, hydroxy, (Ci-C 4 alkyl)-S(OV, and phenyl-S(0) n -. 

Claim 27. (Previously presented) The method according to Claim 26 where the 
mammal is a human. 

Claims 28. (Cancelled) 

Cliaim 29- (Cancelled) 
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